Impaired regulation of renal K+ elimination in the sgk1-knockout mouse.
Serum- and glucocorticoid-regulated kinase 1 (Sgk1) contributes to Na+ reabsorption in the aldosterone-sensitive distal nephron. Sgk1-knockout (sgk1-/-) and littermate wild-type mice (sgk1+/+) were used to test the importance of Sgk1 in renal elimination of K+ . Intravenous application of K+ load under anesthesia increased plasma K+ concentration by 1.3 to 1.4 mM in both sgk1-/- (n = 6) and sgkl+/+ (n = 7) mice. However, the increase of absolute and fractional renal K+ excretion observed in sgk1+/+ was significantly blunted in sgk1-/- animals. Both groups of mice decreased or increased renal K+ excretion to a similar extent after a low (<0.03%) or high (5%) K+ diet for 6 d, respectively. In sgk1+/+, plasma K+ concentration was not significantly modified by either high or low K+ diet. In sgk1-/-, however, high K+ diet enhanced plasma K+ concentration by about 1.6 mM, despite an excessive increase of plasma aldosterone concentration reaching values about sixfold higher than in sgk1+/+. Electrophysiological and immunohistochemical studies under high K+ diet indicated that reduced epithelial Na+ channel ENaC and/or Na+/K+-ATPase activity in the aldosterone-sensitive distal nephron accounted for the impaired response in sgk1-/- and that an enhanced apical abundance of renal outer medullary K+ channel ROMK partly compensated for the defect. The acute and chronic regulation of renal K+ elimination involves Sgk1.